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FCC FILINGS IN SUPPORT OF NORTHPOINT
(Contained in FCC Comments and

Reply Comments -- ET Docket No. 98-206)

Broadcasters:

National Association of Broadcasters (NAB)
National Association of Black Owned Broadcasters (NABOB)
Local Broadcast Station Owners (130 stations):

Joint Comments:
Benedek Broadcasting Corporation
Corridor Television, LLP
Eagle III Broadcasting, LLC
Granite Broadcasting Corporation
Lin Television Corporation

Separate Comments:
Gray Communications Systems
Paxson Communications Corporation
Second Generation of Iowa

Consumer and Minority Advocacy Groups:

Consumers Union, et. a/.
Center for Media Education
Consumer Federation of America
Consumers Union
Leadership Conference on Civil Rights
League of United Latin American Citizens
Media Access Project

Minority Media and Telecommunications Council (MMTC)
National Indian Telecommunications Institute (NITI)

Others:

Tom Hazlett (Economist)
*Virtual Geosatellite, LLC (NGSO)

*Comments support spectrum sharing



FCC Should Grant Licenses Promptly

"CU, et al. urge the Commission to grant the license and waiver applications of
Northpoint and its Broadwave Affiliates. . .. The public interest will be best served by
prompt approval [of] Northpoint's applications to provide a terrestrially-based
Multichannel Video Programming Distribution ("MVPD") service that will bring instant
competition and rapid deployment of broadband services to the entire country, including
unserved and underserved rural and urban areas. The authorization of a new
Multichannel Video and Data Distribution Service ("MVDDS") and possible auctions
would delay and possibly undermine the expansion of competition to incumbent cable
and satellite companies." (CU, et al. Reply Comments, pp. 2-3)

"NAB supports [Northpoint's] applications and request for a waiver of the rules. Prompt
initiation of Northpoint's plans could: 1) promote much needed competition in the MVPD
marketplace...; and 2) facilitate local into local carriage of all local television stations."
(NAB Reply Comments, p. 2)

"For the reasons set forth above, the Commission should not proceed with
commencement of a new MVDDS service and should terminate its rulemaking
proceeding." (NAB Reply Comments, p. 7)

"A one-year delay - assuming lightning fast allocation rules and auction implementation
- could (conservatively estimated) result in $2 billion in lost consumer surplus in cable
television service, and another $250 million lost in reduced competition for high-speed
Internet access. A three-year lag would likely exceed $6 billion in lost (aggregate)
consumer surplus." (Hazlett Affidavit, p. 21)

"The short-run interest of consumers is to have service commence quickly. The long­
run interest of consumers is to have entrepreneurship rewarded rather than taxed.
From either perspective, the public's interest lies in having the FCC grant Northpoint's
January 1999 request for permission to commence service without delay." (Hazlett
Affidavit, p. 22)

Call for Auctions Should be Rejected

"[A]uctions will only serve to delay and possibly even destroy, competition and
innovation." (CU, et al. Reply Comments, p. 4)

"As Northpoint correctly observes, auctions could 'postpone for many more years the
delivery of local broadcast signals to rural users, and it would delay the emergence of
new competitive alternatives to cable.'" (NAB Reply Comments, p. 3)

"There are several reasons why the Commission should decline to hold auctions here.
The first is a matter of equity.... The second is a matter of law." (CU, et al. Reply
Comments, pp. 6-7)
"Moreover, Section 309U)(3) of the Communications Act obligates the Commission to
avoid mutual exclusivity and auctions when there are public interest reasons for doing



so. What the incumbent MVPOs do not and cannot, dispute is that significant public
interest benefits will flow from the grant of the Northpoint applications." (CU, et a/.
Reply Comments, p. 5)

Only Northpoint Can Deploy Technology

"Northpoint - and only Northpoint - has developed a technology for video programming
delivery that may quickly be implemented across the country to provide competition to
cable and direct broadcast satellite (OBS)." (Joint Broadcasters Comments, p. 2)

"Northpoint is the only terrestrial applicant that is ready, willing and able to provide a
competitive local broadband video and data service." (MMTC Comments, p. 2)

"Northpoint would be the only terrestrial provider in the 12.2-12.7 GHz band because
only Northpoint has invested the creativity and resources to develop the technology to
use this particular spectrum for terrestrial video delivery." (Joint Broadcasters
Comments, p. 7)

"If other terrestrial competitors eventually develop, then they can make the same
applications and the same showings of technical compatibility as Northpoint, and the
Commission may consider them on a case-by-case basis." (Joint Broadcasters
Comments, p. 7)

Northpoint Would Bring Price Competition, Promote Local TV

"Because Northpoint's video and data services are less expensive, the effect on prices
in American communities will be dramatic." (MMTC Comments, p. 6)

"Northpoint plans to deliver 96 channels of video programming, including all local
broadcast signals, for fees that are 10%-15% below existing cable television rates. If
we assume that Northpoint's entry succeeds in pushing cable rates down 5% nationally,
the annual savings for U.S. households exceeds $2 billion." (Hazlett Affidavit, p. 17)

"If its applications are approved, Northpoint could provide instant MVPO competition to
all 210 OMAs in the United States. Because its services are almost certain to be
comparable with cable and OBS yet far less expensive, competitors will be pressured to
lower their prices. The final result: more choice, better service and lower cost for all
Americans." (CU, et al. Reply Comments, pp. 14-15)

"Joint Broadcasters enthusiastically support the introduction of another competitor and
another carrier of their signals in this highly concentrated market to help benefit the
public with price, service, and innovation competition." (Joint Broadcasters Comments,
p.2)

"Paxson notes that Northpoint and its local Broadwave affiliates are committed to
carrying the analog and digital signals of local television stations to the same extent
required of cable systems by the FCC and Paxson believes that the final rules adopted



by the FCC will mandate full digital must carry for all local stations. This will certainly
provide additional competition in the multi-channel video programming market, will
assist local television station in their OTV transition efforts and strengthen the role of
free, over-the-air television broadcasting." (Paxson Reply Comments, pp. 1-2)

"Gray believes that it is imperative that the Commission facilitate the introduction of
another competitor and another carrier of local television signals in this highly
concentrated market to help benefit the public with price, service, innovation and
competition as quickly as possible." (Gray Reply Comments, p. 2)

Northpoint Serves Broad Range of Public Interests

"[I]t is difficult for us to imagine a potential licensee that could make a stronger public
interest showing warranting its license. Northpoint brings to the table the prospect of
immediate competition, an immediate increase of minority ownership in the MVPO
marketplace, and immediate deployment of advanced services to rural and underserved
areas. We ask the Commission to reject the incumbents' claims that the public interest
would best be served by embarking on a lengthy new process that may not lead to more
MVPO competition, and instead grant Northpoint's license without delay." (CU, et a/.
Reply Comments, p. 3)

"[No commenters in this docket] refute the fact that Northpoint's proposed service would
result in numerous public interest benefits, including: Increased competition in the
market for multiple video program distribution and other broadband services; lower
priced MVPO and broadband services for all Americans; greater and more rapid
deployment of broadband services, especially to unserved and underserved
communities; and a significant increase in the number of minority and female owners
and employees in the media industry." (NABOB Reply Comments, p. 2)

Northpoint Promotes Minority and Female Media Industry
Ownership

"The Northpoint application provides an opportunity for the Commission to promote
minority ownership and employment and its benefits without reliance on disfavored
regulatory mechanisms." (CU, et a/. Reply Comments, p. 20)

"Importantly, from MMTC's perspective, grant of Northpoint's applications will give an
instant and important boost to minority ownership and employment in the media industry
at a time when regulatory policies to promote such ownership and employment are out
of favor." (MMTC Comments, p. 2)

"No participant to this proceeding denies the fact that, should Northpoint obtain the
approval it seeks from the Commission, the landscape of minority media ownership in
this country would be altered dramatically. Not only are the majority of Northpoint's
Broadwave affiliates minority and female owned, they are overwhelmingly so." (NABOB
Reply Comments, p. 5)



Northpoint Promotes Specific Needs of Minority Consumers

"The lower cost service that it [Northpoint] proposes will increase broadband access for
minorities and rural residents, and will increase the diversity of voices available to all
citizens." (MMTC Comments, p. 2)

"Commission approval of the Broadwave applications is the only realistic course of
action that will enable tribal communities and other low-income, high-cost communities
to receive digital audio, video and data services in the near future." (NITI Comments, p.
6)

"Northpoint's low-cost digital wireless system would offer many Native Americans their
first opportunity for broadband access to the Internet." (NITI Comments, p. 6)

"Minority communities are often the last to have access to affordable broadband
services, but Northpoint will provide such an option." (MMTC Comments, p. 4)

Northpoint Will Bring Broadband to Many

"Should the Commission thwart Northpoint's attempts to deploy broadband services by
instituting auctions for terrestrial MVPD licenses, it would run contrary to Section 706's
mandate that the Commission 'utiliz[e] ... regulatory forbearance, measures that promote
competition in the local telecommunications market or other regulating methods that
remove barriers to infrastructure investment' to encourage broadband deployment."
(CU, et al. Reply Comments, p. 17)

"Entry by Northpoint could considerably speed the "race for bandwidth." In creating a
first, second or third broadband high-speed access option for residential customers,
millions of additional Internet users could avail themselves of broadband services."
(Hazlett Affidavit, p. 19)

Opponents' Motivation is Not in the Public Interest

"The Commission must take the opposition to Northpoint's applications and the
subsequent support for auctions for what it really is - an attempt by incumbent MVPDs
to misuse governmental processes to delay and eventually destroy a low cost,
innovative competitive broadband MVPD service. Once the victims of cable operators'
attempts to block their service, the two DBS providers now employ similar tactics in
seeking governmental protection for their duopoly. The Commission should not allow a
legitimate license distribution process for new spectrum - auctions - to be misused for
anticompetitive purposes in this secondary licensing proceeding." (CU, et al. Reply
Comments, p. 4)

liThe majority of commenters supporting auctions in this proceeding have done so not
with the public interest in mind, but to protect themselves from competition. The
Commission has the authority to declare that auctions for MVDDS licenses are not in



the public interest and that grant of Northpoint's applications is in the public interest. It
should do so without further delay." (NABOB Reply Comments, p. 7)

"Once the victimized new kid on the block, the DBS industry has adopted the mantle of
powerful incumbent and is seeking to use the Commission to forestall a less expensive,
serious competitor. The Commission should just say 'no' to this anticompetitive effort
and permit Northpoint to commence service expeditiously." (MMTC Comments, p. 3)

"While cable and DBS basically built their industries by retransmitting broadcast signals
... both industries have fought tooth and nail against must carry, carry one carry all,
retransmission consent, program exclusivity rules and virtually every other regulatory
provision Congress or the FCC has considered to preserve the very free over-the-air
broadcast system .... Now, like a breath of fresh air, comes Northpoint Technology,
Ltd., and its local Broadwave affiliates (collectively, "Northpoint"). Northpoint too wants
to retransmit broadcast signals. But it also appears willing voluntarily to undertake the
full signal carriage and program exclusivity protection that its larger competitors have so
steadfastly resisted." (NAB Reply Comments, p. 2)

Support for Satellite-Terrestrial Sharing in 12 GHz Band

"Virtual Geo adheres to its belief in the compatibility of NGSO FSS systems and
Northpoint-type MVDDS stations. It urges the Commission to adopt rules that facilitate
the introduction of both types of services into the 12.2-12.7 GHz band in a manner that
does not cause undue constraint to NGSO FSS systems and that take into account the
constraints that such systems have accepted in order to successfully share the band
with geostationary satellite systems." (Virtual Geosatellite Comments, p. 4)

o Note: Virtual Geo is one of eight applicants to operate a non-geostationary
fixed-satellite service (NGSO FSS) in the same 12 GHz spectrum band in
which Northpoint would operate its terrestrial service and limited its comments
to spectrum sharing issue.
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FACILrrATING TERRESTRIAL
TRANSMISSIONS AT FREQUENCIES ALSO
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sho~ in the S,483,66~ Palent may he implemented willi a
mUlbple antenna arrangement, or with a siDgle, moveable
antenDa. In the multiple antenna &mDgelDCDt, two separale
antcnnas direct the received signals 10 a common propaga­
tion path for~io& as if they were rcecived by a sinale
antenna and tratmnilled from a Mngie location. In the single
antenna &rrlllpment, lbc anteDDa is movable between a
position to n::c:cive DDS sigoals and another pcl5ition to
lUCive lerrc.~trial signall\-

10 The advantage of lbc system shown in us. Pal. No.
BACKGROUND OF TIlE INVENTION 5.483.663 is thatloca1 oriainatina sipals. whether carrYU1&

·Ibis invention relates to apparatus and methods for broad- data for television or other dall, may be rcecived simulll-
clSling aDd n::c:civing dall, including diail&! television ncously with DDS signals, aDd proc:eIISCd wilb tbe same or
signals, voice signal, and other data. More panicularly. thi.' similar equipment as that used to pr0CCS5 tbe DDS sianals·
invention realeS to an apparatus aDd method for providing 15 The local originatiDg signals may carry local television
terrestrial trallSlJlissions simultancously along witb ~t programming whicb may be received along with the national
broadclSl SlIe:llilt Irammilil;ioDS on a common Cn:que:ncy or rejponal DDS teicvision ProlflDlming·
aDd for setting the transmission power level for the lerres- SUMMARY OF TIlE INVENTION
trial transmiasiona. 20 It is an object of the invention to provide terrestrially

CUtrcntly. television signals mal be rcecived from a transmitted signals simultaDeOusly with satellite transmitted
satellite in gcosyncbrooous orbit about the: earth. The telc- sipals at tbe same frequency. The invention includes an
vi.~ion signals arc tram;mitted from a terrestrial tranMJitler to apparalUs aDd method for usc in transmitting terreslrial
tbe salellite, perbaps communicated between different signals simultaneously with satellite sigDals transmitted at a
satellites, and then rettaosmitted from a satellite so that the 2S axDJDOn frequency.
signW ca.o be rcce:ivc:U by te:m:strial recciV\:rs within a The object of the invention is accomplisbcd by transmit-
ccrtain geograpbic rcceivmg arca within a line of sight of the ling temstrial signals in a maDDer w1Ucb CDSurCS that they
salcllitc. 10 additioD to television signals, olber types ofdill do nol interfe:re wilb satellite: 5igDah; trllDsmiued at the: same
may also be traosmitted to CODAme:rs IbroUjh lioIIte:llilc:5 in frequency. Embodiments of the invention may ta1a: advaD-
either geosynchrooous or DOD-geosynchronous orbit. JO tage of rceciving antcaDae having a limitcd directional

Direct broadeut sate:llilt lic:lVicc (DBS) refers to Nte:llilt rw.;ption rqc or look ao¥ie: lIOd may ioclude: transm.itllo¥
traosmission of television signals aDd other data directly for the terrestrial signals in a differeDt range of directions than
usc by individual households or subscribers baving the those in whicb lbc satellite signals are traosmitted. The
proper signal receivLoa equipDJCnt. The U.S. Federal Com- power level at which the tetrc5trial sigDals are transmitted
munications CommissioD bas dedicated the electromagnetic 35 aDd the directioDal nature of the satellite rceciving anleDDlC
spectrum from 12.2 gigahertz to 12.7 gigahertz for DRS ~ that the satellite trlDllDit1cd signals can be discrimi-
broadcl5lin&. Numerous apal carriers are located within DIlCd from the ICrrcsarially transmitted apals. Although the
tbe DDS spectrum, each carrier canying ICvcnl individual terrestrial signal traasmis&.ion power is limited to a DOD-
television cbanocls. Depending upon the compression tech- inlCrferiD& trlDS!1lissiM power level, the telTCSlrial trans-
nology applied to tbcsc sipaIs. literally hundreds of sept- 40 misliOD is still slr'oDi enouab to produce a usable signal at
rate channel' may he available through DR.ti. A great henefit a distanl location.
of the OBS system as oppoeed to prior satellite systems is Several different signals will be discussed in this disclo-
that only a small dish-typc antenna is required to rcccive the sure. The term "satellite: sigDa6" refers to signals traosmiued
DRS signal.. and the alignment of the receiving dish is not dircc:tly fnlm a sateUitc. wbereas tbe lerm ""terrestrial sig-
as critical 15 earlier satellite broadcast systems. Also, the 4.~ DaIs" refers to sigDaJs trlDSDlitted directly from a terrestrial
DDS system will provide biab quality n:ccption at any point trlDSlJlilltr. "Salcllilc: input sipw" n:fers to lioipals n:lliUll-
in the geographic receiving area of a 51.tellite without the ing from satellite signals which have been picked up by an
expeDSC of laDd tnJIS!DiMion lines sucb 15 tbolc required for antenna and subjected to gain provided bl the antenna.
cable telcviaiaa. Finally, "terrestrial iDput sipaLs" refers to si&nals resulting

CUrrent rcplatioDi raqu.in: that DDS satellileS be scpa- 50 from terrestrial sipals whicb have beeD picked up by an
rated from 0Idl 0Iber by at lout nine (9) degrees in a antenna aDd subjoc:tcd to gain provided by the antenna.
gc:osynchroaoua are:. 1bc: n:ceivinl anlc:DDl for DDS signals The invention is employed in the situation in which
must, therefore, be limited to receiving signals in a dircc- satellite signa1& arc tl'lD&mitted at a satellite transmission
tional ranp IDNIlIring plus or minus nine (9) degrees from frequcncy to a terrestrial location. The satellitc signals travel
II ccnll:rUoc: of Ibc IOII:nna. ~vin¥ lIi&nall; in a flUllC 55 along a 5I.1elJite !ligna) mute from the 1lIlelJite to the terrc.<;-
wider tban the satellite spacina would cause interference by trial loc:atioD aDd to a SllClli&c ~iviD8 UIICDlU it IDe
signals transmitted by different satellites on the same fre- location for rccciviD& the sarcllite signals. In somc cmbodi-
queocy. The limited dircctionalrcccption fIDIC of the DDS menu; of the iavemioo, the SIle:llilt rccciviDa llIIltnDa is
receiving antenna is tbe result of tbe gain provided by the omni-direetional, that is. provides generall}· the same gain
antenna being asym.metrical about the antenna stnlClUre. 60 regardless of tb: direction from which thc signals reach the
DRS signals reacbing the DDS receiving antenna at a.ogJcs antenna. In other furtJUi of thc invcnlioo, the: SlIltllilt r<:cei... -
outside of tbe directional range of the antenna receive ing a.oteDDl bas a directional reception characteristic in
insufficieDl gain to interfere with the desired DHS signals wbich the gain provided by the antenna reaches a peak along
received within the antenna directional raniC. an antenna centerlinc and generally decreases 15 the anglc

U.s. Pat. No. 5.483.663 is directed to a system baving a 6S from the centerline increases.
receiver arra.ogement in whicb DDS and terrcatrial signals The omni-dircaional satellite rcccivina anteDna Deed DOl
arc received within similar frC{fuency blndli. The system he oriented in a particular direction to receive signal~ from
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a satellite. However, in order to receive salellile lIignaL.. with
the dmctioD&1 satellite receiviug aDlCuna, the &ntelJlla mllSt
be~ in. ~ satellite ~ption pcsition. In' this satellite
receptIOn poIIlbOn, the ~teUile signal roule lies close enough
10 .tbe antenoa ecnterliDe lhal tbe sianals receive SlIfficient 5
gam from the anlcnna !Urueture to produce satellile input
sl~ls WblCb are .atieast at a usable input signal level. 'Ibis
~Imm':lm I15abIe mput signal level represents tbe minimum
lDput SJgDaIlevdat whicb tbe receiving or signal proee:ssing
equipDJCot can e:XUll'.1 tbe: de:sired dalla.. ro

Aa:ordlDg to tbe inventioo, abe terrestrial signals are
traasmitted al the same frequency as the satellite siguals.
The terrestrial signals are transmitted along a wireless route
from the terrestrial transmitter 10 a user location which may
bave a satellite receiving antenna. The inveDlion avoids 15
iDterfereoce between tbe lerrestrial and satellite signals by
ensuring that abe power level of !be terrestrial input signals
al tbe satellite receiving antenoa is below an inlerference
level with respea to tbe satellile inPUI signals at the salellite
receiving antenna. The interference level is an iDput signal 20

power level wbieb is 50 close in power to !be satellite input
signal power level Ihal the satellite input signals cannot he
discriminated or distinguislJed. lerrestrial input sigDals
below the iDterfercnc<: level do not prevent the receiving or
signal. prOCCliSing equipDJCDl aliSo<...ialC:d with Lbc: satellite 2S
recclVlDg antenoa from distinguishing and extractiDg data
from tbe satellite input signals. Also according to tbe
iDvention. although the te:rrestrial si¥nals are trlIllilIlitted so
that they do DOt interfere with the satellite signals, the
terrestrial signals present at the user locatioo must be strong 30

enuU¥b so that lhc:y may be: r~ived by an approprull:ly
aligned lerrestrial receiving mtenna at !be locatioo and
distinguished from satellite input sigDaJs at abe terrestrial
receivU1& antenna. That is. the terrestrial sipa.ls prescot at
the location must be at least at a minimum usable terrestrial 3S

signal level.
Where the satellite receiving antenna is omni-directional,

both the satellite signals and the terrestrial sigDals picked up
by tbe antenna rca:ive substantiaIly tbc same gain. Thus for
omni-dircaional satellite receiving antennae, the terrestrial 40

transmission pov.oer level must be coatrolled so thai the
terrestrial signals prcsc:nt at the IIKC location have a suJfi­
ciently lower powcrlevel thID the satellilc: sigDaIs praiCntat
Ihe user location. .

Where the satellite rcccivioa mtenna at the user location 4~

is a dicectionalantenna, the iDvention may talee advmtaF of
the directional characteristic of the anteDll& aod may trans­
mit terrestrial sipaIs at a biIb caouab power level wbile stilI
producing a terreslrial input !lipal at the iUtellite receiving
aDlenna which is below' the inrert'ereDcc ~l. In the case of so
the dircetiooal satcllilc rca:iving mtaJaa, the: antelJlla is
oricnted in the satellite reception paUlinn at the user loca­
tion. 'Ibe temmial trlDllDitler is located with respect to the
user location IUc:b that the wirclcas traoamiuion route from
the terrestrial tralllminer to the~r location is at a relativcly 5S
large angle from the salc:llite receiving mrenna centerliDe. At
this relatively 1algc aagle, the lerrcatrial signals rcccivc
much lea.s gain lun the satellite signU. 'Ibw>, the terrestrial
signal power level at the user location may be the same as
or even higber thID the satellite sipal level and. due to the 60

diJIerent ilia applied to lbe: liipllls by the menna l;trU<.:tIIn:,
still result in a terrestrial input signal baving a power level
below abe interference lc\'el with respect to the satellite input
signal1evel.

In some applic:alions of the invention, depending upon the 6S

dicection at which a directional utellite receiving antenna
must he directed 10 receive satellite lIignaL.., the lerrelllrial

4
!~ansmis.<;jon~ may be. limited to a cenain a7.imuth range.
.Ibiste~ transm1S5lOn azimuth range is limited so that
11 docs DOt mcludc any directions that arc within !be satellite
reception .Iook angle ~f a directional iUtellite reechoing
aDlCnna aligned to receIVe signals from a particular sarellite.
In order to cover a large geograpbic: scrvice lICI for ICrres­
trial signal n:u:pUon while maiDtaining the: terrestrial talIS­
mission power al a non-interfering level, a plurality of
te~trial transmitters may be spaced apart over the area. In
tlW; case the: effective: trammis5iun lRas of the c1ilfen:nt
tr~tters combine to eusure the terrestrial sigDals may be
receiwd clearly at each location within the des-<nd geo­
ilaphic IiiClVicc llI:lL

The satellite transmi.saions and ICrrestrial transmissions
~y wDlain or carry any type of dill including television,
lDtemet comlD1ll1ications, voice, video, or a.ny other type of
data. Although the iDvention is IIOt limited to my particular
lI~on Cn:quencD, tbc iavwtion is pani"1l1arly well
adapted for trII1SIDission frequencies above ODe thousand
(1000) megahertz. Also, although the invention is DOt lim­
ited for w;c: with a particular Iflosmoo.im modulation
technique, modulation tecbniques such as phue modulatioo
aod &pCCIt\lm spreadiDg (froqueocy hopping) are currently
preferred.

These and other objects, advantages, aDd features of !be
invention will be apparent from Lhc following description of
the preferred embodiments, considered doug with the
aa:ompmyiDg drawinp.

BRIEF DESCRIP110N OF THE DRAWINGS

FIG. 1 is ascbematic representation sbowiDg the: positions
of a plurality of utellites in relatinn to a single terre."lrial
transmitter and a receiver or I15Cr location.

FIG. 2 is a somewbat schematic representation of a
receiving a.ntenna SlnlCtUre for receiving satellile and tcr­
reatrial transmitted sipaIs at a commoo frequency.

FIG. 3 is a schematic Rpresentation of the spaciDg for a
number of terrestrial transmitte~ required to allow reception
over a large geographic area.

FIG. 4 is a scbc:mabc representation of a terrestrial
transmitter and tenestrial transmission power cootrol
arrangement embodying !be principles of the invention.

DESCRIPTION OF TIm PREFI!RRED
EMBODIMENTS

An apparatus ac:col'dinl to the iDvention for providing
tel'l'l:$tria1Iy transmiu.ed sipals simu.llaDCOUSly on the same
frequency used to tnIlImit satellite sipaIs is illustrated in
FIG. 1. As shown in FIG. I, there may be CDC or more
satellites in orbit about the elll1h. FIG. 1~ foUl satellites
12a, Uh, Uc, and Ud spaced apart at four separate direc­
tions from a uaer location 14. Satellite n:ceiving antelJlla 16
lUIl1terrQlrial fCQ;iviDi mtc:nna 18, which will be WcUl>liQ.l
in detail with reference to FIG. 2, may be located at the \l5Cr
location 14.

Each of these satellites Uo-d is positiooed iD geosyn­
cbronollS orbit about tbe center of the earth, and is posi­
tioned al a ecnaiD Ionaitudc and latitude above the earth's
surface. In geosynchrooous orbit. each satellite remains at a
fixed locatioo with respect to. the eanh's surface, 300 tbus.
with respe.::t to !be II5Cr location 14. As is known by those
skilled in the an, a directional receiving antenna may he
directed al a certain elevation and direction or azimuth
toward a de5ired satellite location for receivin& signals from
the particular lIItellite. Ofcou~ thc satellite 5ignaL.. may he
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transmitted from utellilCl; which are nor in gcasynchmnoull not lIhnwn in FIG. 2, for picking up 5ignaL'I directed to the
orbit. In tbis DOI:I-poIyuc:hronous orbit case. tbe directional lllleDDa. The received sipals. which arc defmcd hereio 15
satellite: n:cciYiDg IDteDDa c:an reccive satellite' signals ooly "~I sigDaJs.~ m~ from tbe IDteDDa to receiviDg or
L'i tbe particular 511ellitc plSliC.'i tbmugh the direaional ~1gDI1~g eqUlpment, also DOt shown, for cXU'actiog
reception rlDp or look IDgle of tbe satellite receiving s lOfonDatlOo or data. This sipal proocss.io& equipmeot is
aorcDDa, or tbc IDlCDDa muar be moved to trade thc satellite. wcn known in the an and doc.' not form a pan of thill

Currenlly. all direct broadcast satellites within the l.iDc of iDvention. Also. those~ iD tbe art will apprcc~le tbat
siPt of North America are posiliooed at IoDiitudcs and numerous types of assemblies may b.e~ altcroabvcly to

Iatirudes requiring a directional receiving antenna 10 faoc in :c:::;~=bIY26 for(X)~ SlPt reftce:ted by
a southerly cIirectioo from North America to receive 1ipIs. 10 e '. ~ore,many~ ! types 0 antemw: may
Althoup FIG. 1 sbows four salCllites 124r-d for PurpCllICS of be lISed for ~cet~. the satellite ~aJs.. .
l1t:lK:ribing t.hc: .inven~n. mo~ or fewer lilI~e)lilcll may. be: aDd~::tellite receJVII'I ':O~DDaI6 I5I.dircct~QI) antenna
spaced apan wuhiD I liDe of 5ight of a ocl'tam geograpbiQJ hu the~ tbat tbc signal~p~
area. Rcgard_ of the: number of satellitca. tbc directional by .the I~ IS hiply dependent upon tbe dtrccbon It
Slrellilc recciviDg InreDDa mll5l be din:<.1lld al a particular IS which tbe ~aJs ~h the. antenDa. Th~ antenna 16 pro-
azimuth and devalion to receive signals from a particuw duces a maXlmum laUl~ SIgnals tra~llmg to the.struervre
satellile. lbc term "azimutb" refers to the dirce:tion with aloug an anteDDa ceDterliDe 28. For stgDals trave.lling to the
~llo II n;fi:n;aa: diRx.:l.ioo liuch lIIi due DOrth. wmmooly weDDa stru~ 16 at ~ angle to ~ OCDterlme 28. the
zero degrees. "ElevatioD" refers to the angle of tbe anteaaa aDleDD~ p~des less gam. Fo~ the disb-typc antCDDI 16

'A .,,-- abo '--'- tal In ntrast to ""--b' nal . _ 20 sbowo m FIG. 2, the IDtcDDl gam dea'eues as tbe angle toceD...r...... ve uuuo..rn . (X) ........ 0 recefY tb ,,- 28' . •....1 'tb
. .-<lirceti I ant ccd I be' e ClCnteruue lDCl'C1lICS up to a c:erta1D _e on el er
101edaD:

teDDllC
,=~ .e::cI

0
~o ~~- side of the centerlioc_ At Ingles ouL'lide of thill certain angle,

enD! In any ~a ~ I DmOther 0 recellW s. 14- the gaiD may mnaiD fairly coostant. It will be uDdel5toOd
lIS 10 OI1U11 uecbODa aDleDDl1 at lISCr ocattOn th t - ..1 from th ._-,,-- ... be' the bo' tal. . Is 11 fro b f tb Ili I ID..C C ccn...uw,",.- mlY Ul nzonwould receive s'lJ1l equally we m eac 0 e sate lc5 dirccti rtic:aI A~__~._ ...~..

l1n-d 2S 011. ve ................. or uuw.
'. .... . As the antet:ma gaiD dcaeucs with the ioc:rcaaed angle

DBS satelllleS all 1.raDSlD1t ditrerenl~~ the same from the ocDterliDe 28, 10 II1glc is reached at which the
m:queocy band.~ U.S. Federal CO~UDtCatIODS Com- IDtCDDa gain is iDsuflicieDt to develop I usable satellite inpul
mlSSlo~ hl5 set lISJdc ~ elee:tromagDCbc~ from sigDal from the IDtcDDa 16 for a partic:u1ar satellite trl.DS-
12.2 ~bc:rlz 10 12.7 Wbeltt Cor DBS bmalli::aliltDj. 10 mission The maximum receptioD angle at wbich the: antenoa
order to eosure no iDterferencc from signals between two 30 16 will develop a usable sigDal is sbown as d max in FIG.
adj~~1 satellites ~tiD& at the~ ~.lICacy. twO 1. '11te COIIO-sbaped ma detincd by the angle d max about
condittOllS must~ met. Flnl, the ~I:lite rcocfY~g ~CDDa the ceorerlioe 28 is alIIUI100ly referred to as the: "look mgle"
must be a dU'7cUOnallDteDDa aDd ~ted to receIVe siJD:aIs or aperture of the antenna. Satellite signals at the designated
at tbe DBS SlgD.ll stre~ ooly within a ocrtam recepbon 3S power level propagatiDg to the anleDDa 16 at an angle greater
fange. about tbc OCDter1ioc of tbc II1teDDa. ~nd1y. the tban d max to the anteaDa ccnterliDe 28 result iD inpul
satellites m~t be sp~ apan.so thai a ~tvmg~~ signals from the antenna Ic." than the minimum usable input
may~~iooed W1~ only a single satellite tnDSm1tl1llg 10 sigDallcYel. Signals below tbe minimum usable iopUI siGDal
The directIOnal recepboD raoae or look aaaIc of tbe anteDDa. level c:aDDOt be distinguished from background Of noise

Aa:ordiDg to current regulatioDs, individual DBS.satel. 40 pmdw:cd hy the antenna, and the !lignll prtlCC.'.,ing cquip-
lites must be separated at least Dine (9) dearccs 10 the ment whic:h receives the ioput sipals caDDot extract data
geosynchronous arc. Thus, cadJ DBS receiviog anteDDa from signals at tbc:sc low sipallcvcls.1bc minimum usable
must have a directional rcocplion range. look angle. or inpUl liigDal level is detenniDcd by many factors including
apcnurc of plus or minus aiDe (9) dearees or less 15 the bandwidth of tbc transmissions, the anteDDa structure,
IOCLWrcd from a centerline of the antenna. Altbough current 4~ aDd the signal proc:aaiug equipmenl which receivcs tbc
regulations require a spaciag of DO less tbaD DiDe (9) degrees Iiipab develupxJ by tbc aotcooa sllUl.1ure.
separation. the invention is nollimited to lISC iD situations in Referring to FlGS.llDd 2. tbe satellite receiviog aoteona
which the MtellitC!l have this degree of .:paratioo or. in 16 whic:b may be at location 14 is iD a satellile receplion
whicb the sateltitea operate in the c:ll1ftor DBS frequeocies. mUlion and if' directed to receive f'ignalf' fmm one of lhe

FIG. 1 alto lbDWIa terreslrial traDIIIIitter 21 capable of SO Sltellites. satellite Ud for example. "lbe azimuth and elcva-
trmsmittia& in oae or more frequcacics identical to a tion at whic:b the: first aDleDDI 16 must be directed for
fJcqucocy ua.aiDDd by ODe of the DBS satellites. The optimilly receiviDg signaL.. from lIItelJite 12d may he, for
lerrestrial rr-:ainer 20 traDllDits directiODally wilhin a example. 247.3 degrees and 25.7 degrees, respectively.
certaiD tnnpni-ioD rurp or azjmutb range T. The traos- In the orieotatlun sbuwD in FIG. 1. the arellite reccivilli
missioD raoae T sbown in FIG. 1 is 180 dqrces. althoup 5S aoteDDa 16 at b:atiOD 14 CIDDOI receive sipals from the
the range may he more or less than thi" number. In some telTC5lriaJ uusmincr Zt in rhc PlCSCDCZ of sartUile sigDili
situatioos, tbe traosmislion range may DOl be limited but al the same freqw:ocy. Two factors combioe to prevcnl
may CDCODIJlU5 the cntire 360 dcgrees around the transmit- iDlerfereDClC between tbe satellile and terrestrial signals.
ter location. First. signals transmitted from tbc terrestrial transmitter 20

AoombiDcd receiving anteDDa sttucturc 1Z which may be 60 travel along a wireless tratJsmis5ioo route <to to the location
al the user location 14 iD FIG. 1 is illuSlrated in FIG. 2. The 14 which lies outside of tbe looJc angle of tbe satellite
salellile receiving antCDDI 16 is designed to receive direcl rcceiviog anlCDDI 16. Thus, tbe terrestrial signals receive
broadcast satellite sigoals and preferably iDcludes a collect- relatively low pia from the satellile rcceiviDg antenna 1615
ing di"h 24 and a feed-hom a~mhly 26 for recciving the cnmparcd 10 the lIItellite "ignaL<; Iravclling along a r.atellite
Signals reBedod and conceotrated by the dish. lbosc skilled 65 signal route 42 within the look mgle of the antenna. Second,
in the an will readily appreciate thai the feed-hom assembly tbe terrestrial transmission power level is controlled accord-
U includC!l1 probe and low noillC hloclc convener, which Ire ing 10 the invcntiOll liUCh thaI terremiaJ ~ignal'i al lhe
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location 14. w1tb the low gain provided by the anlenna 16 for and dircclion in which terre.~rial "ignals mUlll he tran...mincd
signals travelliDg along wireless traosmiaion route 40 according to the invention. In any case. the satellite and
result in tenestrial iJlput signals from the antelina 16 which te~trial receiving antennae which may be at any user
are below the iJlterfercoa: level with respect to tbe satellite local1~n 14 need oot be combined into a siIIglc structure. lbc
input signals from tbe anteana. Thllli, even tbouah tbe s comblDCd structure Z2 shown in FIG. 2 is shown for
terresrria I signalli may actually be piclced up by Ihe anlenna convenience in de!iCrihing the rertellrrial rran...mili...icln inven-
16 and produce terrestrial input signals from tbe anteana. the tion disclosed herein.
satellite input signals arc in comparison strong enougb for In the cue of an omni-dircctional satellite recci"ing
the siPlll pru,,:Cl:i6ing equiplOODt as;ociated witb tb: anteanl llDleDD&, the mlcDDl has DO ccntcrlioc such IS a:Dlcrline 28
to discriminate between the satellite and terrestrial iDput 10 shoWl! in FIGS. 1 and 2. and DO look angle or directional
signals. The interference level will depend on several factors reception raap. Ratber. the gain provided by the antenna is
including primarily tbc signal pJOCClSing equipment and. subslantially iodcpendcnt of the din:ction from whieb tbc
with prescnttccbnology, may be in rhe range of 3 dB to SdB signaJs relCb the antenna, In Ibat case. the method of tbe
below the level of the satellite input signals. invention iDc:ludes transmitting terrestrial signals at the first

Ahhough lhe direction of the terrestrial rran...millliion.-. 15 frequency similarly to the CI5C described above in wbicb the
along wireless route 40 and terrestrial signal power level SIlCllile receiving IDIcnna is adirectional anteana. However.
combine to prevcnt the terrCSlriaI signals from interfering the direction at whicb the rcrrestrial signals arc transmitled
with the sate:llite signals It the same: frequeDcy. tbc: power cannot be reUcd upon 10 produce tem:strial input signals
level of the Ierrcstrial traDsmissions is &till su1licienl to below the inlerfereoc:e level with respect ro lbe sarellire input
produce a usable signal al the location 14. In order to receive 20 signals received at the omni-directioDal sarcllite recei"ing
Ierresarill silllaIs al lbt location. I te:rre5lrial receiving anteDDa . Rather. for tbc omni-dircc:tioaal salellilC receiving
lDIeDDa such as the antenna 18 shown in FIG. 2 is required. antenna. the terre....nal traMm_ion power level ili am-
The terrestrial receiving anteDDa 18 bas a direcliooal gain trolled so that the rcrrestrial signals prescnt at the user
I:harlll:te:ril;(~ simillC Iu the sate:llite: rc:a:iviDi antcmJI 16 to location an:: below the intcrfcrena: level with n::spcx:lto the
ensure that Ibe terrestrial sigoals proe:lucc an inpul whicb 2S lilliellitc signals at the: IlSCr loauion. Sina: the: omni·
may be di.scriminaled from the input produced by tbe dircctioaat antenna provides the same gain to both the
satellite signals al the terrestrial antenna. For example, the terrestrial and satellite signals, this signal level prescnt at the
terrestrial receiving IDlenna 18 at location 14 oould have its lillte:lli1e n:cc:ivin¥ Intenna location em;un:s that the IcrrCl>-
cenlerlinc 30 aligned directly with tbe wireless transmission trial input signals arc below the ioICrfereoc:e level with
roule 40 from the terrestrial transmitter 20. The directional 3D respcc:t 10 the satc1lite input signals.
receprion raDge or looL: aDgie from the centerline of the ReferriDa 10 FIG. 3. a pluraliry of terrestrial transmineJS
aolenna 18 is shown as r max in FIG. 1. At this orientation. 32 may be rcqu.ired to provide terrestrial signals strong
the satellite signals arc well outside the look anile of the enough to be received over a large area. but low enougb to
terrelilrial receiving antenna 18 and receive much lower gain prevenl interference witb ulellirc signal~ II the UJnC fre-
as compared to tbc rcrrestrial signals. ·the terrestrial signals 35 queDC)'. bc:b transmitter32 in HG. .3 transmits directionally
at thaI location 14 arc strona cuouab that. with the help of in an azimuth r&llle Aof approximately 180 dclP'CCS and out
Ihe gain provided by the terrestrial'receiving anlenna 18. 10 an ellective reception range R. ThUS, each tranl.mincr 32
the y result in terrestrial input signals that may be discrimi- trllllUlits 10 an effeetive traIISIDiJ&ion area 43. Witb Ibis
nated from any input signals at the terrestrial receiving transmillCr spacing and traosmission range. the signals from
antenna reliulting from the lillteJlitc liignalS. With prellent 40 the lerre5trial tramminc~ 32 may he received from any
Iechnology the rcrrestrial input signals from the terrestrial location within the geograpbic service area oompnsing tbe
receiving aDtenna 18 may be 3 dB to 5 dB or more above the combincd effcctM: lraDIIIliuion an::as of the several ICrres-
power level of the satc:l1itc inpul aigDals from the Ierrestrial trial Ir~ Although the directional range of 180
receiving antenna in order for tbc tern:strial input sigDa1s 10 degrees is shaWl! for purposes of example. the lelrC$trial
be disaiminarcd. Thus. the lCmatnal trIDImiaion appara· 4~ trlllllDillsions mlY be in other ranges within tbc scope of this
tUli IIXI method accunliDi Iu the: inwnUuo lll10WIi blIlc:llilc: invcntiun. In ellCh l:lIllC. boW\:Ver. the te:rrl:litrial trlDlimil.-
and terrc5lrial signals carrying entirely different information slons from each transmitter 32 are in directions that are
or data to be received and uaed simultaoeously al user outside of tbc sarcllite receiving IDICDDa look angle al any
locatioo 14. location and. with tbc terrestrial signal power limitatioo

'Jbe Ibilily to trUlllllit terrelI&rial sipals at the same S{) ~ccordiDg ~ lbc iDvcD~o'. tbe te~ signals do not
frequency as satcllitc aipala without interference berwccn lDlCrfere with the sate1li1e Signals trlDSlDlllCd at the same
the signals pnlClltA an opportwrity for terresarial JCUSC of frequcncy.
spectrum pnwiouly I'CICtved ClrdU&ively for satellite trans- In another upccl of the inveotion, the user location Itself
missions. Furtbcrmorc. aiDcc the tem:atria1 traasmittcr may iDc1udc a transmitter for directionally transmitting at a
according to the invention has a limited etfce:tive tran.-.mi...- 55 lilliellile frequency. SUch transmiMion capability from the
sian range. the spectrum reused for tbc terrestrial transmis- user location would allow wireless oommwticalioo both to
sions may also be reusccl for terrestrial traDSlDissions io and from the l1JCr locatioa. The transmissions from the user
many dilIt:rc:nt gl:08Jlphic lreas. location would be limite:d so II; Iu include no direction

It will be understood that the terrestrial receiving antenna within tbe look angle of a nearby satellite receiving anlenna
18 at the location 14 or any other user location, is Dol an 60 and would be limited as to lrlDSlDission power as discussed
clement of tbe present invenrion. The terrestrial receiving above: with rc:¥ud Iu otbc:r Il:Jfc:lillwtrllJllilDiaiiuns.
antenna 18 is disclosed and disa'sscd berein only for the In the multiple Ierre&trial transmitter application of the
purpose of emphasizing the utility of the terrestrial trans- invention such as the arrqcmeol depicted in FIG. 3. il may
milling apparatus and method according to the invention, he desirahle. allhough not neceli....ry. for Ihe liignaL.. from rhe
!be salellile receiving anlenna 16 is also 001 an elemenl of 65 scverallransmillCrs 32 to be synchronized. 'lbe syncbroni·
the invention. Rather. the salellite receiving aDleana 16 is utioD in this l!CDSC means thaI eaeb transmiller transmits the
di.<;CIJ!IliCd herein for [he JlUJ'fIO!iC of dellCribing the manner l'IIme data at the liIme frequency so Ihat il may he received
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SlIh5Jantially mmullaDllOlISly II I ~r location wbich lieA I qtellite ~gna! power \evel monilnring arrangemenl or
witbin the effective traasmiuioD area (the IMI defiDed by melDS 44i for determining the power level of the satellite
radius R) of two or aion: dilfereDt ttaDllliitters. Thus sigDaJs IDd for using thll power IeYeI to sel the power level
rcgardlcas of which lrauamiucr 32 I user mlY dmct tbck of the telTCllrialtraasmittcr 20. Referring DOW to FIG. 4 the
terrestrial ~iViDa IOteDDl to, the UKr receives tbe very $ Sltellite sipal power level moaitoritli mCltlS 46 may ~m-
'iame data 15 Iny other UllCr of terrc5lria1 AignaL, It Ihll prilie I calibrlted receiver or Iny other ~illhle device hy
fn:queucy in the geogrlphic lervice an:a. The lrlDllDitters wbidJ tbe satellite siguaJ SlIeDglb mlY be determiDed. The
may bave 1S&Ocia~ with. them~ SYUC:~lion illustrated c:alibmed receiver iDc:ludes I SllCllile receiving
mcam. 44 for eDlibliol this liYIJI.:bruDi&d ttaW'!JINioD. IOICDJlI 48, I cIoWD-CODYerter SO, pref1:rably I chlDDcl
Those skilled in 1he art will appreciate lbat several differeDt 10 IlCI"tor 52, aDd II dclcctor ampliJ1c:r 54. The illustriled
arrangemcDlS may be used to pnwidc IlIch SyucbroaizatioD. calinted receiVer also includes a comparator ~ with I
For example, the sipal syucbroPization tDCIOIl .... mlY variablc rasistaoc:c dc:vicc 57 coDDCCtcd to ODe comparalor
comprise high speed commUDiatioas liDlcs sucb IS optical iDpul. The other c:omparalOr iDput ili COIIDClCl.ed to receive: Ihc:
fiber or biJh speed eJoc:trical communications liDks for sigDa1 from tbe deleCtor amplifier 54. Comparator 56 bas its
comlD1ll1icatiDg data to be trIOImit1Cd or syuchlODization 15 OUtpul coDDCCtCd lraosmissiOD power adjusting melDS com-
signals between lrallSlDitters 32. Altematively tbe syuc:bro- pria.iq to II level control devia: 58 IlIIIOCialcd wi!b tbt
nization meaDS 44 may comprise high gaiD lDteuaae for terreslriaJ traosmiltcr 28.
rellyiDJ the received slpaJs from ODe traDStDittcr 32 10 the The illustrated traosmitter %0 includes an encockr 60.
DCXt. Ally sucb relaying aDlCUDIe aDd bigb speed commu- wbicb receives IDd eDcodes In inpul for lerrestrill
nicIlion links lIe to be c:ousidcled cquivlleDl sigDa! &yD- 20 lraasmisllOll, and also iDcludea a modulator 62 for providing
cbroDizatiOD melDS ICCOrdioe to the iDYeDtion. the desiRd modulltion for traosIDilIsiorl. The level collUOl

As discussed above. aod n:ferriDg 19ain to AG. I, tbe dcvic:e 58 is inte!JlOlled helMen the modulllnT 62 and an
power leYeI II wbich the temstrial signals mlY be trans- up-c:onverter 63 which converts tbe sigDals 10 the desired
milled must be: limited to prevent ial.crfJ:cclWC with the biabcr fJcquc:ac:y for lrlDSlDissi.OD. The CODyentd signals lIe

salellile signals tl'lllSlDitted II lbe same fn:queucy. HowcYer, 2S theD ampli6cd by the power ampillier 64 aDd directed 10 a
the lransmis&ion power must slil1 be strong enough to trlllSDlitter anteIUII if.
produce I usable signal level It I distant location, locllion The satellite power leve:l mooitorioa arran&cmcot 46
14 for example. The power leYeI of 1be terrestrially trans- operates by CODliDuously monitoring I satellilC signal which,
mitICd signals is higbest unr the lrlDSlllitter aod decreues due to the particular satellite orientatioD andior transmission
a5 !be disllDClC from the lraDImitter iDc:n:ues. Thus. the 30 power, is most susceptible to interfe~DCC from the terrestrial
transmission power is limited by the maximum terrestrial trlllSlDined sipals. The Sltellite receiving IntCUDI 41 is
sigDal level at tbe poteotial atellite IipaJ _ loc:atioD directed to receiYe the sipal from that mOllt suseepnble
wbich is Delrest to the terrestria1lrlllSlDitter 10. The maxi- Sltellite. and the received sipa) is dawn conventd to an
mum terrestrial signal level It the ncarcKl satellite wrer intermedialC mquency hy the down converter 50.
location to the terreItriaJ trIDImitter is I sipal wbich 3$ The down c:oave:ncd aigaal tnay be proccsscd b}' the
produces a lern:strial input sipal at I satellite rec:eiviDa cbatmt:1 liCkc:tor 52 10 separate I singh: cbaonel IIDd lhis
antenna al thai nearest location wbictt ill jllSl below the separated sipa.l is thea fiJren:d and converted to I de voltage
interfen:DCe !eYeJ with respect to 1bc Sltellite iDput signals sipal by tbe deleCtor amplifier 54. This de voltage siguaJ is
wbic:h may be IeCCived by the satellite rccoiviDg IDtCDDI at CCPCCSCDtltive of tbe power level of the ~ived satellite
thlt IClCItion. The tTiMmilllion~ til pmduc:e !lign115 of 40 sipaJ, IDd is compan:d to I refereoce signal by the com-
Ibis stn:ogtb It tbc Dearest loc:atioa to tbe termlrial trans- parator 56. The refercace siguaJ is set by the varilble
mitter 20 rcprcscats the maximum allowIble traosIDiasiOll resistaoc:c 57 initially so tbIl the comparltor outpUI is zero.
power aod deleJ'lllillai the: dIective lrIIIsIDiI\liion J'IDIC or AI this initial IeItiDg. the transmission po'lllol'er level of
IMI of 1be ICrrcstrial lrlDSllliuer. This muimtam level aod lrausmitter a is set al a maximum DOn-interfering power
all trausmissioo power lewis below this maximum le'WlI arc ~s level. AI this power level the terrestrial sPIs II the various
noo-intedering power lcvcb and ptOOwx: llOII-iAtede~ 1oc:IlioDS bcyoDd any ellclusiOD zone arouDcl tbe lraosminer
ICn'Cstrial input signals It lOy sateUite receiviDg IDttIllll in 20 n:sult in terrestrial input signals which are below the
the effective lrlDllDiasion area of the tenatrial traosmitlCr inlCrfering power level with respect to any satellite input
10. !'ignlk II the qme frequency. However, III the lIigna! power

A ccnaiD .... U01Utd 1be ternltrial traD&mittcr may be SO of lhe satellite sipals received at the anteDna 48 changes
dcsigDated an OlllChWoD ZOIlC and the DCIICSt locatiOD to tbc ow:r time, tbc output of CO~ltor 56 Cluses tbc le~cl

terre.'itrial UUIIlIIincr may he deftncd IS I loc:arioo at the control 58 to change the trlllllmLWCln power of the lCrrcmnal
edge of the e~D lODe. In tbia cue, the trlDSlDission traasmitter %0 accordiDgly. When the satellite signal
power of the temlIlJ'ial trIlIlIIDiucr is conlrOllcd !IO thai the bcc:omca wcakor tbao It initial conditions, the comparltor 56
terre-'ltrill ~paJs an: jWIt helMi the interference power level 55 output i5 leM than 7.em and mill cau.VAII the level conlml 58
It this Mneuest location" at the ecf8c of the ellclusion zone. to reduce tl1c lr&DSJDiIsioa power from rrusmiller 20. When
The terrestrial sigallleveJ at locatioos within the exclusion the satellite sipl becomes strooger, the comparllor 56
moe: is II II level whicb could c.:aUliC inte:rfct'CDCC with OUlpul cclurns IOward :t.e:ro and Ibis ClU5C5 the: level CUDtrul
satellite signals unless the satellite rec:eiYiDg anteDDl design 58 10 inccc.. tbe tl'lDSlDisaion power 10 transmitter anlenna
is modified to iucrcasc the directionllity of the antenna, thai 60 66.
is. lbc: lliffen:lKX belween the lain provided to the utellite The metbod of the invention may DOW be described wilh
signals Ind the gain provided to tbe tenestrial Signals. particullr refercuce to FIGS. 1 and 2. A first frequency is

II will be apparent tbal the maximum power le'Wll II which already in use for lrammittiDg satellite sienals from a
terrelllrial ~gn.J5 may he lranAmined in aocnrdlnce with the lialellile, qlellite Ud for example. along lhe liatelJite lIigna!
inveotion is dependent in part upon the power level of the 65 42 route 10 location 14. SalCllite signals 1M received al the
salellite signals al the VlriOUS user locations. As sbown in IOCltioD 14 with the satellite receiving anlCDllI 16 shown in
FIGS. 1 and 4, one prefern:d fOlm oCthe inveminn inchxiell FIG. 2. Satellite ~ceiving Intenna 16 hIS a directional
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reception char~ri!llic with a maximum gain along the
antenna ceoter~ 28 aDd lower gain al angles from the
antenna ~nterw.:. The ~tellite .receiving antenna 16 is
oncoted 111 a satellite rca:ptlOn position in whicb tbc satellite
signal route 42 is within a look anale d max 00 eitber .ide
of, or aoout.the centerline 28 of the antenna. In Ihi!; satellite
~ecepti~n positioo. the satellite signals produce a satellite
mput sIgnal from tbe satellite receiving aoteooa 16 and tbis
inpul signal is at least at tbe minimum usable sigoallevel for
tbe par.icular signal proecssiDi equipment.

.Th~ metbod of ~e inveotion iDcludes transmitting terres- 10
lnal $1gnals attbe first frequency, that is. tbe same frequency
al wbich the satellite signals are transmitted. The terreatrial
Sli11llhi llre Ir<lw;uUtll:d in uireclioll5 whicb ioclUlk: tbe
wireless transmisNon route 40 from the transmitter 20 to the
location 14. According to the inveDlioo, the transmitter 20 is 15
located sucb tbat tbe wireless transmisNon route 40 lies at an
angle to tbe satellite receiving antenna ccnterline 28, and tbis
lllJ¥lc: ill lKIfficic:Dtly la~c: tbal the: le:rre5trial si.¥nab; pfCliCnt
at the location 14 produce terrestrial input signals which are
below the interference level widJ respect to the satellite input 2D
signals produced at tbe antenna 16. The terrestrial signals
present at the location 14 are also at a power level at least
al tbe: minimum UliIble teITCstrial sigaallevel At tbis mini­
mum useable ·terrestrial signal level tbe terrestrial signals
may be pIcked up by a terrestrial antenna 18 which may be 2S

at the user location 14. The terrestrial antenna 18 is a
directionalllltenna to ensure that the satellite .ignals do oat
interfere with tbe terrestrial signals.

Under current technology. the satellite sigDallevel at any
terreMrial user location may range from -12OdBm to -12.'1 30

dHm under clear sky conditions and from -122 dJ:Im to -127
dBm under more adverse wea1bcr cooditiollS. Depending
primarily upon the clircaionaliry of the l'\ltellite receiving
antenna and the capabilities of the signal processing equip­
menl associale:d with the satcllit.c rc:cc:iving antenna, tem:a- 35
trial signal power lcvel at tbe UllCr location must remain
below about -95 dBm. This terrestrial signal power level
assumes a satellite receiving antenna gain of approximarely
34 dB for the satellite sipJals and a aain of about -2 dB for
the terrestrial signals, and an interfereoce level of approxi- 40

mately 4 dB below the satellite input signal power level
Also. UDder alfCCDt t~Joay, the teen:strial input sipala
must remain about 4.5 dB (3 dB to 5 dB) below tbe satellite
input signals in order for the sigDa! proceI5ing equipment to
distinguish the satellite input aipals and extract !be~ 4..~

data from tbe satellite input sipals. Those skilled in the art
will readily appreciate that the inventiOlJ is oot limited to
the5C signal power vall1C5 and that tbc5e va1ue5 are provided
for PUfJll1l'le.~ of ilJu.wation aDd example. .

Also IaXIIdiJJI to tbc iD¥eation, tbc terrestrial trammiUCr SO

20 llanliIDiIa oaly aklaal wiRlaiIlI'aDSIIli55ion palhl; which
avoid intemJeDCe with tbc satellite signals at any location
within an cifcctiyc: trarwmisaion range: of tbe terrcatrial
trallrilllitter. That is, the wireless rou1e 40 from the traD5lllit-
ter 20 to any location 14 is at aD angle with respect to a 55
properly aligned satellite receiving antenna at the respective
location such that the terrestrial input silJ1a~ from the
satellite receiving antenna are always below tbe: interference
level witb respect to the satellite input signals whicb may be
produced from the satellite receiving antenna. To eOSl1re tbe 60

required terrestrial signal strengtb at any location, including
tbose adjacent to the terrestrial transmission locatioo., the
method of the invention may also include monitoring the
<;ignal ~trength of the ~tellite liignalll and setting the te1Te'i­
trial transmisNon power to tbe maximum non-interfering 65

power level based upon that detected satellite signal
strength.

12
Referring to FIG. 3, the method aIM includCll tran.vnitting

from a second terrestrialtrallSDJitter 32 to a second location
which may be any location within range R from the sccoDd
terrestrial transmitter. The wirelell.... route from the second
transmitter to the secoDd location is at an angle to a proper!Y
onentcd satellite receiving antenna at thc second location U>
produce ll:rrc:sttial input signals below tbe interference: level
with respect to the satellite input signals which result from
satellite signals received by the satellite receiving antenna at
the liCWOO location.

EXAMPlE

A teal was cooductc:d using a mobile: lCSlaDtenna. The test
equipment included a DRS receiving antenna connected 10

signal proceaing equipment. The sigDal processing equlp­
mcnt was CODDected to receivc input sigDaIs from the DBS
receiving antellDll and operated to din:ct a desired channel
output to a television. The DBS receiving antenna was a
dirc:<:tional antenna providing a gain of between 31 dB and
34 dB lICCOli5 a look Inp of approximately 5 l1e:~c:cs 00

either .ide of tbe: anrcnna ceDterlioe. Antenna. gain from the
DBS receiving antenna ranged from -2 dB to -16 dB
outNde of tbe antenna look anaIe.

The: test uacd I te:m:strial transmitter having a directional
transmitlcr lIlltenna deVIled to 52 feet AGL and WrecteU
with its peek power output at an azimuth of ISO degrees (due
South), with true: borizontal polarity. The terrestrial trallS­
mitler liCt up was not chanKcd from this wnfiguratioo
throughout the test. OuJy the transmission power was varied
as will be disaJsaed below.

The interfcreDCe test WIS conducted at several diJferent
test locations or user locatioas, eacb spaced apart from tbe
terrestrial transmitter locatioo. At each test location the DBS
receiving antenna was first elevated 10 achieve a line of sight
to dJe terrestrial transmitter and dJen oriented with its
centerline aIipcd aeocrally with the wireless trallSmission
route from the terresrrialtransmitter. Once a line ofsight was
verified between tbe DDS test antenna and the terrestrial
lransmitter. an isottopic receive power level was establisbed
from tbe terrestrialtral15mitter at full power, 29 dRm.

At eae.!} teat location the DDS receivq antenna was then
optimally positioned for receiving satellite ~ignals from a
particuJar DDS satellite, that is. the centerline of the DMS
n:cciving antenna was aligocd with the signal route from the
satellite. 1be satellite signal~ at a panicular frequency were
receiwd and fed to the television lSiOc:iated with the test
apparatus. At cadi test Iite:, the wireless transmission route
from the rcrrestrial traamilter to !be te& jiiLe was outsil1c: of
dJe look angle of the DBS receiving antenna optimally
positioned for receiving satellite signals from the DRS
satellite. The ll:rfClilrial traosmitlCr was operated to trllDSlllil
at the same frequcocy as the received satellite signals,
12.470 gigahertz. In each test if there was interference witb
the: recc:ivW DBS lliltellite si&.au.. as iJJdicateIJ by impc:rfect
television reception. the terrestrial transmitter power was
reduced until DO interference was produced and this level,
that is, the power level just below the interference level. was
recorded.

At tbe weather conditions at whicb the tests were
cooducled,lbe satellite signal power level al each lest site is
calculated to be approximately -125 dBm. Under tbese
conditions a terrestrial transmission power level of 13 dDm
pmducecl an exclu~ion :mne in the tranMTliMion direcrionc;
around the terrestrial trlllSJJritter of approximately one quar­
ter mile while produeq USCIble lerrestrial signals at a
location approximately q.q milell away from the terre.c;trial



-

US 6,208,834 Bl
U W

tranMlilti..an~.1t iII.estimated that the tem:strial5igna1 (a) .comparing the repl'e5enlative Aignal tn a reference
power level at this leat SUe was approximately -137 dBm. 51gaal to produce a comparison outpUI.

The above clcacribcd prcfcncd embodiments'an: intended 4. The method of claim 3 further including the step of:
to illustrate the priDclples of the invention, but oot to Umit <a) usio& the comparUoO output to cootrol the trlD5lDi5-
the "COpe of the invention. VariouA other emhndimenl'l Ind ~nn flOwer level for the fillU terrClllril1 tnl1llminer
modiJiCltio~ to .these prefer.red embodiments may be made S. ~e method of claim 4 wherein tbe step of using tbe
by those :.killed m the an without departiag from the scope companson output to control the transmission power level
of the following claims. for the first terrc:strW trlDSlllitter iDcludcs the step of:

What is clAimed is; (a) controlliag I modulated sigDallevel in tbc first ter-
1. A method for reusing a first tnnsmiMion frequency JO RStrial traDsmitter.

aJready in use for traDsmil1ing satellite sigDaJs from a 6. An apparatus for simultaneously providing terrestrially
satellite along a satellite signal route to a first location for transmitted sipals on a common frcqucucy witb satellite
reception at a satellite receiviDa anlcaoa wbicb may be at the signals traDsmi1ted from a SlUel1i1c: along a satellite signal
fintt locatioa, the: satcllilc receivio& aolcnna produciu¥ a route to a first location, the satellite signals being traosmitted
maximum gain for signals received along a satellite receiY- at a first frequcucy for reception at a satellite receiving
ing anleaoa ccnter1iDc aDd less gain at angles from said 15 antenna 1IlIbic:h may be It the first location, the satellite
ecntertiDe, the satellite signaJs having I signal power le\'elat n:ceiviD¥ anlcDDa prodlll,:ing a muimum gaiD for Ijignals
the fil'3t location such that. when the satellite receiving received along a satellite receiving antenna ccnterline and
IJlLcnnll ~ piac.:cd ~ ~ liItcllitc~~ poIiioon.in whicb less gain at aagles to said Clenterlioc, the sat llite sigaals
the satellite tnam!S$!On route lies WIthin a satellite recep- b" . e .
tion look angle about the satellite receiving antenna 20 a~~ a sigDal ~wc:r leve~ such ~, when ~e 1>I~~tc
centertiDe, the satellite sigaals produce salellite iDput signals ~~ anteaaa. IS placed.lD. a satellite: ~t~n POSIt1~
from the satellite rcceivin& antenna which are at least at a m whi~ the satellile traDlJ!UMJOD~ liesW1~ a satellite
minimum usable W1tcllite input Ijipal level. the method n:cepu~a look auaJ.~ a~ut the satc.llik: ~I~UI¥~
comprising Ihe steps of: centerline. the ~ellile:U~als result lD ~telble lDpUl SlgDals

<a) substanlially coDtiDuously detecting the satellite signal 2S ~n:.' the satellite reec~~ aa~ which are at least at a
power level at a location neaf a first terrestrial tratlS- D11D1ID~ usable satellite mput signa.l level. the apparatus
miller; comprlSlDg:

(b) setting the trausmisaion power of the firsl terrestrial <a) a fil'3t temstrialtrausaUucr for transmitting sipals at
transmitter 10 a DOn-mterfering level bued upon the the ftllU frequency along a wire1cM tnn.VlliMion mute
satellite sigaal power level detected Dear the first ter- 30 from a first terrulrial lrItISIIIit1lllr .Ioc:ation to the first
restrial trllW11itter. the non-interfering level being a location. tbc wnlca& traDll!!iDioa route lying al an
level ensuring that SlIbslaDtiaI1y each location 'Within an qIc: from the satellite RCCi\q aDteDDa L'l::Dlerlinc,
effective trl.DSlDiasion aru aroUlld the first terreariaJ wilen the salellite receiving anteaaa is in the satellite
transmitter reeciws ICmatrial sipals from the first rcccptioa position, such that the terrestrial signals
terrestrial traDSIItiner al a power level 10 prodlIce DOD- 3S pRlIICDl at the: lim locauoo n:suh in Icrrestrial input
interferiDg terrestrial input sigaals from a satellite sigaals from the salellite receiving antenna wbich are at
receiving aateaaa aliped to receive satellite sipals at a povter level less than an inlerfereoce level with

_ said locltion, lhe DOD-iaterferiDg lerrestrial input sig. respect to the satellite input sipal5, the terrestrial
aals being at a power level lea \baa an inlerfereoc:e sigaals presental the first location having a power level
level with respect to the satellite input sipaJs produced <to at leut at a minimum usable terrestrial sigaalle\'Cl;
hy the satellite receiving aatenna at 51id location; and (b) Mtellite 5igaal poVfer monitoring melll5 for !lUMtan-

(e) U'ID!IIDitting tern:strial signals at tbc first tnDllDisaion tially matinuousiy deleCtiDg the satellite signal power
frequency from the fiI5l tem:strial trIDSIDitter. the ter- level at a Iocatioa ncar tbc first terrestrial transmitter;
restrial signals being traM!Dined in direc:tioas iac:1uding and
a wire_ traDllDiMioa roUle from the first terrestrial",s <c) traasmiuioa power adjusting meaDS associated with
trllWDitter to the liM b:atioo, IIDll tbc: wire.. trm;- the Unst. tcm:llilrW trllllliOliUcr Cor IICttin~ the: lr.tLmI~-

mission ratUe lyiDg at aa angle from tbe satellite sioa power of tbe first temstrial traasmitter to a DOn-
receiving aatenna centerw., when the satellite receiY- interfering level based upoa tbc salellile sigaal power
Wi IDlCODa is in the IlteDilc reception position. sucb level detected by the satellite sipal power monitoriDi
thai the tenalria1 sipaJs Pl'Clalt at the firsI Iocatioa so means. the DOD-interfering level beiDg a level ensuring
result in temA'ial inpld sigDals from the satellite thai substantially each location within aa effective
receivia& an_ 'Nbidl '" ata power leftl leu than traumissioa area arouod the first 1Illnauial tnasmitter
tbe iDledereaa: power lewl with respect to the ulellile receives temattial sipals from the first terreslrial
inpurliplll, the tem.trial sigaals pnunt at the lirst trlllSlDiUCr at a poMr level to produce DOn-interferiag
location baviag a power lewl at least at a minimum 55 terrestrial input sianals from a satellite rCl:Civing

" uMhle tetrellrill5ignallevel. anteDD. aligned ro rueive welJire ~gJIll~ af uid
2. Jbe method ofclaim 1 wherein \be step ofdetecting the location. the DOn-interfering terrestrial input signals

satellite signal poVfCr level iacludcs the steps of: being It a po'WCr level less than the interferencc level
<a) receiving the sigaals transmitted from tbe satellite at with re5fICd to the wellite input Aignal!i produced hy

the first traasmission frequcncy; and 60 the satellite receiving anteana at said locatioo.
(b) converting Ibe signals transmitted from the satellite at 7. The apparatus of claim 6 wherein the satellite signal

the first traasmiJ&;ion ircquency to a representative power monitoring mean.'I include5:
signal which is representative of the satellite signal (I) a satellite &ignal receiving antenna aligDed to rCl:Cive
power level. slpals tratllDlitted from Ibe salCllirc al the fust trans-

3. The method of claim 2 wherein the step of setting the .65 mission frequency; and
lraDSlDissioa power level for tbe fust tcl'l'Cstrial trllDSlDitter (b) a detector amplifier operatively connected to CODven
includes the sle]'l of: Ihe Aignals received by the ~tellile 5ignal rccei\ing
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witb respect to the satellite input signal'l produced by
the satellite receiving antenDl II said localioo.

12. The apparatus of claim 11 wherein tbc: satellite signal
power monitoriDg IDCaDS inc1udcs:

(a) a satellite !lignal receiving antenna aligned to receive
signaJs lransmitted from the satellite at /be first trans­
mission frequency; IDd

(b) alkteclor amplifier operatively wan~1c:d to wnvert
tbe sigDals received by the satellite signal receiving
antenna to a representalive signal which is representa­
tive of tbc: satellite signal power level.

13. The apparatus of claim 12 wherein the satellile signal
power monitoring meaw; funber includes:

(a) a comparator operatively coaneeted to compare tbe
representative signal to a reference signal to produce a
comparison output.

14. The apparatus of claim 13 wherein the: lllDlllDissioo
power adjUSling me&D5 includes a level control device
operatively colIDCded to tbc: firsl lerrestrial transmitter and
wherein /be comparalOr is coaneClcd lO apply the compari-

2D SOD output to the level coDlrol device.
IS. The aJlpara1lL'I of claim 14 wherein the level alfItml

device is operatively coonected to an output of a modulalOr
associated with tbc: first terrestrial transmitter, Ihe level
COQtrol device for comrolling a modulated signal level in tbc:

2S first terrestrial transmitter.
16. A metbod for relL'Iing a first tranlllllis.o;ion frequency

a1rcady in U&e for traosmilting satellite signals from a
satellite along a satellite signal roUle to a lirst location for
rc<:cJltion ala satellite n:cciving antetma which may be at /be

30 firsl location, tbc: satellite receiving antenna producing a
maximum gain for !lignaL'I received along a saleJlite receiv­
ing antenna centerline and less gain at angles from said
centerline, the satellite signals having a signal power level at
the first location such that, when Ibe satellite rccei\-ing
amenna is placed in a satellite reception position in which

JS the satellite traMmission route lies within a sateUite recep­
tion look angle about the satellite receiving antenna
centerline, tbe satellite signals produce satellite input sigoals
from the satellite n:cciving antenna which art at least at a
minimum usable SltelliIC input signal level the method

40 comprilling the lIleJl'l of:
(a) delermining the satellite signal power level;
(b) sciUlli the: transmiaioo puwe:r of a first ICrrc:strilil

tran.'Iminer to a non-interfering level ha.'ICd urnn the
determined satellite signal power level, the noo­
interfering level being a level CDSuriDg that substan­
tially each location within an efiective transmission
lICe:a around the first te:rrl:Strial transmiltc:r receivc:.s
terrestrial signals from the first terrestriallransminer al
a power level to produce non-interferiDg terrestrial
input signaJs from a satellite receiving antenna aligned
to receive lbe satellite signah at said location. the
DOD-interfering terrestrial input silnalsbe~ It II power
level less tban an iDIerfereoce level with respect to the
satellite input signals produced by tbe satellite receiv·
ing antenna at said location; and

(c) traMmiuing te~,,"al signal.. al the non-interfering
power level aDd first traDSmissioo frequency tiom the
61'5l terrestrial transmitter to the eficc:tive trall5missiOD
area.

17. The method of claim 16 wherein the step of deter­
mining tbc: satellite signal power level illCludc:s the steps of:

(a) receiving Ibe signallransmilted from the satellite altbe
firs! Iransmission frequeocy; and

(h) convening Ihe ~ignal traMmiued from lhe ~atellite at
the first lransmission fn:queocy to a reprC&eDtative
signal wbich is reprcscn/ltivt of the satellite signa!
power level.
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anlenna 10 a rep~"iCntalive lIignal which i'l repre.'iCnta­
tive of the satellite signal power level.

8. The apparatus of claim 7 wherein the satellite signal
power monitoriDg IDCUIS funber includc:s:

(a) a mmparatnr operatively connected to compare the
representative signal 10 a reference signal to produce a
comparison OUlpul.

9. The apparatus of claim 8 wherein the trallSmission
power adjusLing me:1IIS includes a level conllol dev.icc:
operatively conoecled to tbe first terrestrial transmitter and 10
wherein the comparator is connected lO apply the compari­
son output to the level control device.

10. The apparatus of claim 9 wherein the level coDlrol
device is operatively connected to an output of :I modulator
associated with tbc: first terrestrial tummitter, the le·..cl IS
control device for comrolliog a modulated signal level in tbe
first lerrestrial transmitter.

11. An apparatus for simullaneously providing terrestri­
ally trammitled signals on a common frequency witb satel­
lite signals transmitted from a satellite, the satellile signaJs
being llaosmiued al a fi1'5l ftcqueocy aloDi a salellile
trall!lr11i'1..'Iion route 10 a !latellite receiving antenna at a
localion wbicb may be anywhere within a geograpbic &er­
vice area, the satellite receiving anlenna producing a maxi­
mum gain for signals receivc:d IIloog a satellile receiving
anlenna centerhne and less gain al angles from said
centerline, the satellite signals having a signal power level
whK:h, when 11K:: salellite receiving anl.ennll is placed al a
satellite reception position in which the satellite traosmis­
SiOD route lies within a satellite reception look angle aboul
the: sale:llilc: rt:l,;(;ivin~ anlenna Cl:nk:rline, r!:Sults in :.ale:llile:
input signals from the satellite receiving anteDDa., lhe satel-
lite input Slgnals being alleast at a minimum usable satellile
input signal level, the apparatus comprising:

(a) a plurality of spaced apart terrestrial transmitters. eacb
lerresllial transmitter transmitting terrestrial signals at
Ihe firs! frequency, the plurality of lIJlaced apan terres-

_ trial transmitters being arranged such that substantially
each respective location within the geograpbic service
area hI." a wire1ellli trlMmill5ion mute 10 one of the
terrestrial transmitters. the wireles5 transmission route
lying at aD angle from lhe SltellilC receiving antenna
Cl:nlerlinc: whc:n the salc:llite receiving anteana is in the
satellite reception position at tbe respective location
such that the terrestrialsignaJs present at the n:spective 4~

lucalion arc: at ICllSl al a minimum uwbk k:rrc:strial
signal level but result in terrestrial inpul signals from
the satellite receiving anteaoa whicb are at a power
level less than an interferelKlC level with respect to the
salellite input signals>

(b) satellite Iipal power DlOIlitoring melllS for SUbstlD­
tially corumucl1151y detecting the satellite !lignal power
level at a mooitoriDg location within the geographic
service arca; and

(c) transmission power adjUSling mC&D5 associated witb ss
the terrestrial transmitters for setting the trammission
power of the lerrestrial transmitters lO a non-interfering
level based upon the satellite signal power level
detected by the satellite signal power monitoriDg
means, the non-interfering level being a level ensuring 60
that substlDtially eacb location within tbe geographic
service area receives ICrrestrial signals from eacb of /be
lerrestrial transmitters at a power level to resull in
non.interfering terrewial input !lignalll from a salellite
receiving antenoa aligned to recei"e satellite signals at 6S

said location, the noninterfering terrestrial inputsignw
heing 31 a power level JellS Ihan tbe iDlerference level



US 6,208,834 Bl
17

1.8. The method of claim 17 wherein the lItepof lICuing the
tllD"'tiMiOD power level for tbe fust terresuil) traasmitter
includes tbe IIep of: .

<I) comparing the repraeurltive sigaa) to a rcfcreacc
sip) to produce 1 compariloD output. 5

19. Tbc melbod of claim 11 futbcr iDc:luc:tiDg the step of:
(a) using the compuisoD output to coD1rOJ lbc trlmmis­

ROD power lew) tor the tiJst terrestrial traasmittcr.

18
20. The method of claim 19 wherein the step of u"ing the

comparisoo output to cul1uol tbc ~ioo power level
for thc first terrestrial trllllmiUcr ioc:1udcs the step of:

(a) WDlrOlliDg a modulalCd lip level in lbe fin;l tel­
ra&rial traDllllitter.

• • • • •
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